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Abstract
BACKGROUND 
Hepatocellular carcinoma (HCC) with massive portal vein tumor thrombosis 
(PVTT) and distant metastasis is considered unresectable. However, due to recent 
developments in systemic chemotherapy, successful cases of conversion therapy 
for unresectable diseases have been reported. Herein, we report a successful 
multidisciplinary approach for treatment of multi-visceral recurrence with 
sequential multikinase inhibitor and laparoscopic surgery.

CASE SUMMARY 
A 63-year-old woman with chronic hepatitis B virus infection was diagnosed with 
HCC. Subsequently, she underwent two rounds of laparoscopic partial 
hepatectomy, laparoscopic left adrenalectomy, and transcatheter arterial 
chemoembolization plus sorafenib for recurrence. Four years after initial 
hepatectomy, she presented with a 43-mm mass in the spleen and tumor 
thrombus involving the main portal vein trunk with ascites. Her liver function 
was Child-Pugh B (8), and protein induced by vitamin K absence or antagonist II 
(PIVKA II) levels were elevated up to 46.291 mAU/mL. Since initial treatment 
with regorafenib for three months was unsuccessful, the patient was administered 
lenvatinib. Ten months post-treatment, there was no contrast enhancement of 
PVTT or splenic metastasis. Chemotherapy was discontinued due to severe 
diarrhea. Afterward, splenic metastasis became viable, and PIVKA II increased. 
Therefore, hand-assisted laparoscopic splenectomy was performed. She 
experienced no clinical recurrence 14 mo after resection.
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CONCLUSION 
Conversion surgery after successful multikinase inhibitor treatment might be considered an 
effective treatment option for advanced HCC.

Key Words: Hepatocellular carcinoma; Lenvatinib; Portal vein; Venous thrombosis; Splenic neoplasms; Case 
report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: A 63-year-old woman had chronic hepatitis B virus infection and previous treatment history of 
hepatocellular carcinoma. She developed a 43-mm splenic mass and tumor thrombus involving the right 
portal branch and an umbilical portion extending down to the main trunk with severe ascites. She was 
initially treated with regorafenib and then lenvatinib. Ten months post-treatment, there was no contrast 
enhancement of portal vein tumor thrombosis or splenic metastases. However, after lenvatinib discon-
tinuation due to severe diarrhea, splenic metastases showed partial contrast enhancement. Subsequently, 
hand-assisted laparoscopic splenectomy was performed with no remarkable postoperative complications. 
She experienced no recurrence for 14 mo.

Citation: Endo Y, Shimazu M, Sakuragawa T, Uchi Y, Edanami M, Sunamura K, Ozawa S, Chiba N, Kawachi S. 
Successful treatment with laparoscopic surgery and sequential multikinase inhibitor therapy for hepatocellular 
carcinoma: A case report. World J Gastrointest Surg 2022; 14(3): 260-267
URL: https://www.wjgnet.com/1948-9366/full/v14/i3/260.htm
DOI: https://dx.doi.org/10.4240/wjgs.v14.i3.260

INTRODUCTION
Treatment strategy recommendations for hepatocellular carcinoma (HCC) have been introduced in 
various guidelines. These guidelines include the Clinical Practice Guidelines for Hepatocellular 
Carcinoma in Japan[1], Barcelona Clinic Liver Cancer (BCLC) Guidelines[2], and American Association 
for the Study of the Liver Diseases Guidelines[3]. According to these guidelines, indications for liver 
resection are limited by tumor progression. Moreover, many cases with distant metastasis or local major 
vessel invasion are not eligible for resection. Recently, development of effective molecular-targeted 
agents, including sorafenib[4], regorafenib[5], ramucirumab[6], and lenvatinib (LEN)[7] has prolonged 
patient survival and occasionally enabled multidisciplinary treatments combined with chemotherapy 
and liver resection for HCC. Among these agents, LEN, which is an oral multikinase inhibitor targeting 
kinases, is known to achieve a higher rate of objective response rate (ORR)[7]. These kinases include 
vascular endothelial growth factor receptor 1-3, fibroblast growth factor receptor (FGFR) 1-4, platelet-
derived growth factor receptor-α (PDGFR), RET, and KIT. Therefore, there have been a limited number 
of reports on conversion surgery after LEN treatment[8-17]. However, to the best of our knowledge, 
there are only a few reports on long-term remission with portal vein tumor thrombus[8,16].

Herein, we report a successful multidisciplinary approach for treatment of unresectable HCC 
recurrence with sequential multikinase inhibitor therapy and laparoscopic surgery.

CASE PRESENTATION
Chief complaints
A 63-year-old woman with chronic hepatitis B virus infection was referred to our clinic due to incidental 
detection of a hepatic mass. Alpha-fetoprotein and protein induced by vitamin K absence or antagonist 
II (PIVKA II) levels were 25.24 ng/mL and 3021 mAU/mL, respectively. The patient was diagnosed 
with HCC in December 2014. Thereafter, she underwent hand-assisted laparoscopic partial hepatectomy 
for a solitary tumor with 5 cm in diameter in the right posterior sector. Pathological findings showed 
that the lesion was 40 mm in size, moderately differentiated, solitary HCC without any macroscopic 
vascular invasion (T1bN0M0 and stage IB, based on the 8th Union for International Cancer Control 
staging of HCC). Liver fibrosis was evident during initial surgery (METVIR F2-3).

History of present illness
Six months after initial surgery, multiple recurrent lesions in the liver were observed. Consequently, the 

https://www.wjgnet.com/1948-9366/full/v14/i3/260.htm
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Figure 1 Radiological findings of hepatocellular carcinoma with portal vein tumor thrombosis and splenic metastasis. A: Hypervascular 
lesion in the left and right anterior portal branches (yellow arrows) suggesting portal vein tumor thrombosis. Ascites are located around the spleen. Dynamic 
computed tomography (CT), portal phase; B and C: Hypervascular lesions in the main portal branch (yellow arrows). Dynamic CT, portal phase; D: Heterogenic, 
largely a hypodense lesion with high contrast enhancement in the lower pole of the spleen (blue arrows). Dynamic CT, portal phase.

patient was treated with lipiodol-transcatheter arterial chemoembolization (TACE). After this successful 
TACE, sorafenib (400 mg per day) was administered. Six months later, she underwent laparoscopic left 
adrenalectomy for adrenal metastasis (pathology revealed metastatic, moderately differentiated HCC). 
Eight months after the adrenalectomy, the patient underwent laparoscopic partial hepatectomy for a 
solitary recurrence in the lateral sector (pathology revealed moderately differentiated HCC, background 
liver condition; METAVIR F3). Eight months after the second hepatectomy, the patient was treated with 
sorafenib (400 mg per day, followed by 600 mg per day) for increased PIVKA II levels. Despite 9-mo 
treatment with sorafenib, she was found to have a 43-mm mass in the spleen and portal vein tumor 
thrombosis (PVTT) that involved both the right and left portal branches down to the main trunk (Vp4) 
on computed tomography (CT) (Figure 1).

History of past illness
Hepatitis B infection.

Personal and family history
Her personal and family history was unremarkable.

Physical examination
Her vital signs were normal. There were no remarkable findings other than abdominal distention.

Laboratory examinations
PIVKA II levels increased tremendously up to 46.291 mAU/mL. The BCLC staging system classified the 
patient into stage C. Aspartate aminotransferase, alanine aminotransferase, and platelet count were 49 
IU/L, 40 IU/L, and 14.7 × 104/μL, respectively. The FIB-4 index was calculated as 3.71, suggesting that 
she was likely to be cirrhotic. Her cirrhosis was classified into Child-Pugh B (8) and modified albumin-
bilirubin grade 1.

Imaging examinations
CT findings revealed moderate ascites, which indicated portal hypertension due to tumor thrombosis. 
This also demonstrated irregularity of the external contour of the left lobe of the liver, suggesting 
cirrhosis.
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MULTIDISCIPLINARY EXPERT CONSULTATION
Seishi Nakatsuka, MD, PhD, Assistant Professor, Department of Radiology, Keio University 
On contrast enhanced CT scan, a hypodense mass with a size of 43 mm in the spleen and PVTT that 
involved the right anterior, posterior, and left portal branches down to main trunk (Vp4) were seen. 
Moreover, moderate ascites was observed. No obvious liver masses were recognized.

FINAL DIAGNOSIS
HCC with PVTT and splenic metastases, which led to massive ascites, possibly due to portal 
hypertension, was observed.

TREATMENT
Initially, she was treated with regorafenib (400 mg/d) and tolvaptan for ascites.

OUTCOME AND FOLLOW-UP
Three months after initiation of regorafenib treatment, the tumor thrombus and spleen metastasis 
continued to increase in size with elevated PIVKA II levels (129.815 mAU/mL). However, improvement 
of liver function by resolution of portal hypertension due to cavernous transformation occurred. Her 
ascites and liver function improved [Child-Pugh A (5)]. Therefore, LEN was orally administered at a 
dose of 8 mg/d. No severe side effects were observed, except for grade 2 hypertension and anorexia. 
Ten months after initiation of LEN therapy, the patient had a clinically complete response, according to 
radiological findings (Figure 2A and B). Additionally, PIVKA II level markedly decreased from 1.637 to 
4 mAU/mL and was sustained within the normal range with continued therapy. After 18 mo, LEN 
treatment was ceased because the patient developed severe diarrhea. At that time, a follow-up CT 
examination revealed that the tumor burden had significantly decreased. However, after 7 mo, PIVKA II 
levels increased again, with contrast-enhancement of the splenic lesion on CT and positron emission 
tomography (PET) findings (Figure 2C and D). Splenectomy was required to control the disease. 
Therefore, a hand-assisted laparoscopic splenectomy was performed for solitary spleen metastasis. The 
patient’s postoperative course was uneventful. Macroscopic and microscopic histopathological examin-
ations showed necrosis of HCC with slightly viable tumor cells. Surgical margins were negative 
(Figure 3). There was no clinical evidence of recurrence 14 mo after splenectomy and 81 mo after initial 
hepatectomy. Levels of PIVKA II remained within the normal range.

DISCUSSION
Based on our experience, LEN therapy could successfully lead to a hypovascular status of PVTT 10 mo 
after its initiation. In addition, conversion surgery was performed effectively for progression of solitary 
splenic metastasis after LEN discontinuation. To the best of our knowledge, there have been few reports 
regarding successful conversion surgery after multikinase inhibitor treatment for HCC with massive 
tumor thrombus[8,16].

We experienced good control of PVTT with LEN administration. In our case, PVTT became 
hypovascular 10 mo after LEN administration, along with a necrosis of the splenic lesion. After LEN 
discontinuation, PVTT continued to be hypovascular, whereas the splenic lesion progressed. There have 
been two case reports showing disappearance of PVTT[8,16]. Takeda et al[8] reported a female patient 
with advanced HCC and PVTT who was treated with LEN monotherapy and experienced a long-term 
antitumor effect. Rapidly, LEN caused hypovascularity in the main hypervascular target lesion, and 
PVTT became undetectable 11 mo after LEN initiation. Takahashi et al[16] also reported a 59-year-old 
male patient with a recurrent liver mass diffusely located at the lateral segment with a massive Vp4 
PVTT extending from the umbilical portion to the main and contralateral third-order portal branches. 
Three months after starting LEN, PVTT critically regressed and retreated to the contralateral first-order 
portal branch. After LEN cessation for 7 d, radical left lobectomy and PVTT thrombectomy were 
performed. The majority of PVTT cases showed necrosis. They argued that LEN may have a relatively 
strong antitumor effect not only on main tumor, but also on PVTT, which is attributed to an antian-
giogenic effect. According to two previous reports, LEN exerts both immediate antiangiogenic and long-
term antitumor effects on PVTT. According to previous basic studies[18-20], FGFR plays an important 
role in this antitumor effect via inhibition of FGF19-FGFR autocrine loop and antiangiogenic effects 
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Figure 2 Radiological findings after the lenvatinib treatment. A: Portal vein tumor thrombus (PVTT) becomes hypovascular (yellow arrows) 10 mo after 
the administration of lenvatinib. Dynamic computed tomography (CT), portal phase; B: The main portal vein is hypovascular, suggesting the organization of PVTT 10 
mo after the administration of lenvatinib. Numerous collateral veins are seen around the portal vein. Dynamic CT, portal phase; C: PVTT remains hypovascular 
(yellow arrows), whereas hypervascular lesions increase the peripheral lesions of the spleen metastases (blue arrows) 8 mo after the cessation of lenvatinib. Dynamic 
CT, portal phase; D: Fluorodeoxyglucose (FDG) uptakes in the lower pole of the spleen (blue arrows) corresponding to hypervascular lesions on CT. FDG-positron 
emission tomography.

through inhibition of FGFR/PDGFR. This explains why PVTT and hepatic lesions became hypovascular 
in 10 mo and continued to be in a hypovascular status approximately 2 years after LEN cessation in our 
patient.

Importantly, the safety of LEN administration for main PVTT (Vp4) has not been established. Kuzuya 
et al[21] compared the outcomes of advanced HCC with Vp3/4 between sorafenib and LEN as the first-
line systemic therapy. The ORR was significantly higher in the LEN group than in the sorafenib group 
(53.8% vs 14.3%, P = 0.0193), and the median overall survival (OS) and time to progression were 
significantly longer in the LEN group than in the sorafenib group. None of these patients discontinued 
LEN treatment due to treatment-related adverse events in their series. Chuma et al[22] recently have 
reported the safety and efficacy of LEN treatment in highly advanced HCC. In this report, 20 patients 
with Vp4 HCC were included, and 12 patients (60%) experienced grade ≥ 3 adverse effects. The ORRs 
were 26.7% in patients with Child-Pugh A and 0% in those with Child-Pugh B. These findings suggest 
that LEN administration with close monitoring of patients’ live conditions would be acceptable.

It was notable that regorafenib, which has also anti-angiogenic properties did not have any impact on 
cavernous transformation of the portal vein and portal vein thrombosis. Although they have not been 
fully elucidated, the various reactions of regorafenib and LEN may originate from the different 
mechanisms of action between the two agents. The genes downregulated by regorafenib might be 
different from those manipulated by LEN. That would lead to their different effects. There have been 
few cases regarding regorafenib and conversion therapy for HCC with PVTT, despite REFLECT trial 
included patients with macrovascular invasion[5].

Since metastatic splenic lesions became viable after LEN cessation, splenectomy was necessary to 
control the disease. There have been a few cases of spleen metastases resection[23-26]. The spleen is an 
important organ in the immune system, and metastases to this organ usually involve multiple lesions, 
and solitary splenic metastasis seems rare. According to previous reports[23-25], splenectomy for spleen 
metastases led to favorable outcomes, despite some patients having dismal outcomes (OS, 2-84 mo). 
Kim et al[26] have reported lesions detected by fluorodeoxyglucose-PET, which was similar to those in 
our patient. It has been assumed that splenic metastasis could be transformed into poor differentiation 
through multiple treatments.
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Figure 3 Pathological findings of metastatic splenic lesions. A: Macroscopic finding shows that splenic lesions surrounded by fibrous capsule, and a 
border part (blue area) is distinguished from other parts (yellow area) with its color, suggesting viable lesions; B: Microscopic finding of viable tumor lesion shows 
moderately to poorly differentiated hepatocellular carcinoma. Hematoxylin-eosin stain, high-power field (× 200); C: Microscopic findings of mixed component of viable 
cells and necrotic tissue demonstrated that coagulative and partially liquefactive necrosis (right-side) is surrounded by fibrous capsule, and viable cells (left-side). 
Hematoxylin-eosin stain, low-power field (× 50); D: Gamma-Gandy bodies shown in the splenic lesions, suggesting previous history of portal hypertension due to 
portal vein tumor thrombosis. Hematoxylin-eosin stain, high-power field (× 200).

CONCLUSION
We report the rare case of a patient with advanced HCC in whom LEN monotherapy showed long-term 
antitumor activity. Clinicians should be aware of radiological changes suggestive of intratumoral 
vascularity during treatment with the novel antiangiogenic agent LEN in patients with advanced HCC. 
Further studies are needed to elucidate the background of patients’ favorable outcomes.
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